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EXECUTIVE  SUMMARY 


This  report  contains  the  Valley-Specific  Aggregate  Resources 
Study  (VSARS)  evaluation  for  Cave  and  Steptoe  valleys  and  sur¬ 
rounding  areas  in  Nevada.  It  is  the  tenth  in  a  series  of  re¬ 
ports  that  contain  valley-specific  aggregate  information  on  the 
location  and  suitability  of  basin-fill  and  rock  sources  for  con¬ 
crete  and  road-base  construction  materials.  The  findings  pre¬ 
sented  are  based  on  field  reconnaissance  and  limited  laboratory 
testing,  existing  data  from  the  Nevada  Department  of  Highways, 
previous  regional  aggregate  investigations,  and  ongoing  Verifi¬ 
cation  studies. 


A  classification  system  based  on  aggregate  type  and  potential 
use  was  developed  to  rank  the  suitability  of  all  basin-fill  and 
rock  aggregate  sources.  Pour  aggregate  types  have  been  desig¬ 
nated;  coarse,  fine,  coarse  and  fine  (multiple)  aggregates 
derived  from  basin-fill  sources,  and  crushed  rock  aggregates 
derived  from  rock  sources.  Each  aggregate  type  was  then  classi¬ 
fied  using  the  following  definitions: 

Class  I  Potentially  suitable  concrete  aggregate  or  road-base 
material  source; 

Class  II  Possibly  unsuitable  concrete  aggregate/potentially 
suitable  road-base  material  source;  and 

Class  III  Unsuitable  concrete  aggregate  or  road-base  material 
source. 


Decisions  on  assigning  a  particular  aggregate  source  to  one  of 
the  three  classes  were  determined  from  existing  test  data  and 
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laboratory  tests  performed  as  part  of  this  study  (abrasion 
resistance,  soundness,  and  alkali  reactivity)  and,  to  a  lesser 
degree,  field  visual  observations. 

Emphasis  in  this  study  is  on  the  identification  of  Class 
I  basin-fill  coarse  aggregate.  These  deposits  are  considered 
to  be  the  primary  sources  of  concrete  and  road-base  materials 
for  MX  construction.  Results  of  the  study  are  presented  in  a 
1:125,000  scale  aggregate  resources  map  (Drawing  2)  and  are 
summarized  as  follows: 

1.  Coarse  Aggregate  -  Extensive  Class  I  coarse  aggregate  depos¬ 
its  are  located  in  Cave  and  Steptoe  valleys  in: 

a.  Alluvial  fan  deposits  (Aafs,  Aaf)  along  the  east  and 
west  sides  of  the  central  and  northern  Steptoe  Valley 
study  area; 

b.  Alluvial  fan  deposits  (Aafs)  in  southwestern  Cave 
Valley;  and 

c.  Older  lacustrine  deposits  (Aols)  in  southern  Cave 
Valley. 

Potentially  suitable  Class  II  coarse  aggregate  sources  are 
widespread  in  the  study  area.  They  are  typically  located 
within  alluvial  fan  (Aafs,  Aaf,  Aafg),. older  lacustrine 
(Aols),  and  undifferentiated  alluvial  (Au)  deposits  flanking 
Class  I  and/or  Class  II  rock  sources. 

2.  Pine  Aggregate  -  Many  coarse  aggregate  basin-fill  sources 
are  also  potential  multiple  sources  (coarse  and  fine)  that 
will  supply  varying  quantities  of  fine  aggregate  either  from 
the  natural  deposit  or  during  processing.  Class  I  fine 
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aggregate  (multiple-type)  sources  were  specifically  delin¬ 
eated  in  alluvial  fan  (Aaf,  Aafs)  and  undifferentiated 
alluvial  (Au)  deposits  in  the  northeastern  Steptoe  Valley 
study  area. 

3.  Crushed  Rock  -  Abundant  Class  I  crushed  rock  sources  are 
present  throughout  the  study  area.  The  most  suitable  units 
are: 

a.  Undifferentiated  carbonate  rocks  (Cau)  from  the  Guil- 
mette  Formation; 

b.  Limestone  (Ls)  from  the  Pogonip  Group,  the  Joana  and  Ely 
limestones,  and  undifferentiated  upper  Cambrian,  Penn¬ 
sylvanian,  and  Permian  rocks; 

c.  Dolomite  (Do)  from  the  Laketown,  Sevy,  and  Simonson 
dolomites; 

d.  Quartzite  (Qtz)  from  the  Prospect  Mountain,  Eureka,  and 
Scotty  Wash  quartzites;  and 

e.  Granitic  rock  (Gr)  in  southern  Cave  Valley. 

The  usability  of  any  of  these  rock  units  as  sources  of  crushed- 
rock  aggregates  depends  on  their  accessibility  and  minability 
within  the  study  area. 

Additional  aggregate  testing  and  field  investigations  will  be 
required  to  further  refine  the  lateral  and  vertical  extents  of 
classification  boundaries  and  define  exact  physical  and  chemical 
characteristics  of  a  particular  deposit  or  rock  source  within 
the  study  area. 
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1 .0  INTRODUCTION 

1 . 1  STUDY  AREA 

This  report  presents  the  results  of  the  Valley-Specific  Aggre¬ 
gate  Resources  Study  (VSARS)  completed  for  Cave  and  Steptoe 
valleys  (Figure  1).  The  study  area  is  located  in  portions  of 
Lincoln  and  White  Pine  counties,  Nevada.  Cave  and  Steptoe  val¬ 
leys  are  north-south  trending  alluvial  basins  bounded  by  moun¬ 
tain  ranges  of  sedimentary  and/or  igneous  rocks.  The  Egan  Range 
lies  to  the  west  and  the  Schell  Creek  and  Duck  Creek  ranges  to 
the  east.  Adjoining  basins  are  Spring,  Lake,  Muleshoe,  and 
White  River  valleys.  Paved  road  access  into  Steptoe  Valley  is 
via  U.S.  and  State  Highway  6/50/93.  Graded  roads  and  four- 
wheel-drive  trails  are  present  throughout  the  study  area. 

The  study  area  is  comprised  mainly  of  desert  rangeland  managed 
by  the  Bureau  of  Land  Management  ( BLM ) .  Portions  of  the  north¬ 
ern  site  area  are  part  of  the  Humboldt  National  Forest.  Iso¬ 
lated  private  land  and  localized  mining  claims  are  also  present. 

1 *2  BACKGROUND 

The  MX  aggregate  program  began  in  1977  with  the  investigation  of 
Department  of  Defense  (DoD)  and  BLM  lands  in  California,  Nevada, 
Arizona,  New  Mexico,  and  Texas  ( FN-TR-20D ) .  Refinement  of  the 
MX  siting  area  added  portions  of  Utah  and  Nevada  that  were  not 
studied  in  the  initial  Aggregate  Resources  Evaluation  Investiga¬ 
tion  ( ARE I ) .  This  additional  area  (Figure  2),  defined  as  the 
Utah  Aggregate  Resources  Study  Area  ( UARSA ) ,  was  evaluated  in 
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the  fall  1979,  and  a  second  general  aggregate  resources  report 
(FN-TR-34)  was  submitted  on  3  March  1980.  Both  general  aggre¬ 
gate  investigations  were  designed  to  provide  regional  informa¬ 
tion  on  the  location,  quality,  and  quantity  of  aggregates  that 
could  be  used  in  the  construction  of  the  MX  system. 

Subsequent  to  the  general  studies,  VSARS  were  developed  in  PY  79 
to  provide  more-detailed  information  on  potential  aggregate 
sources  in  specified  valley  areas. 


1.3  OBJECTIVES 

The  primary  objective  of  the  VSARS  program  is  to  classify,  on  a 
valley  basis,  basin-fill  deposits  and  rock  units  for  suitability 
as  concrete  and  road-base  construction  materials.  The  format  is 
designed  to  select  and  present  the  locations  of  the  most  accept¬ 
able  aggregate  sources  for  preliminary  construction  planning  and 
follow-on  detailed  aggregate  investigations. 


1 .4  SCOPE 

The  scope  of  this  investigation  required  office  and  field 

studies  and  included  the  following: 

1 .  Collection  and  analyses  of  available  existing  data  on  the 
quality  and  quantity  of  potential  concrete  aggregate  and 
road-base  material  sources.  American  Society  of  Testing  and 
Materials  ( ASTM )  standards  and  Standard  Specifications  for 
Public  Works  Construction  (SSPWC)  were  used  to  evaluate 
quality. 

2.  Aerial  and  ground  reconnaissance  of  all  identified  potential 
aggregate  sources  in  the  valley  area,  with  more-detailed 
investigation  and  sample  collection  of  likely  basin-fill 
(coarse  and  fine  aggregates)  and  rock  (crushed-rock  aggre¬ 
gates)  construction  material  sources. 

3.  Laboratory  testing  to  supplement  available  existing  data  and 
to  provide  detailed  information  to  assist  in  determining  the 
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suitability  o£  specific  basin-fill  or  rock  as  construction 
material  sources  within  the  study  area. 

4.  Development  and  application  of  an  aggregate  classification 
system  (Section  2.5)  that  emphasizes  aggregate  type  (coarse, 
fine,  or  crushed  rock)  and  potential  construction  use  (con¬ 
crete  and/or  road  base). 
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2.0  STUDY  APPROACH 

2.1  EXISTING  DATA 

Collection  of  existing  test  data  from  available  sources  was  an 
important  factor  in  the  VSARS  program.  The  principal  source  of 
existing  data  pertaining  to  aggregate  construction  materials  was 
the  Nevada  Department  of  Highways  (Appendix  A).  The  majority  of 
this  information  is  related  to  the  use  of  aggregate  material  for 
asphaltic  concrete,  base  course  in  road  construction,  or  ballast 
material;  however,  many  of  the  suitability  tests  for  these  types 
of  construction  materials  are  similar  to  those  for  concrete  and 
are  applicable  to  this  investigation. 

2.2  SUPPLEMENTAL  ERTEC  DATA 

Supplemental  Ertec  data  were  obtained  from  1)  field  data  and 
supplementary  test  data  collected  during  the  general  aggregate 
resources  studies  (FN-TR-20D),  2)  Cave  and  Steptoe  valleys  Ver¬ 
ification  studies  (E-TR-27),  and  3)  previous  Valley  Specific 
Aggregate  Resources  Studies  (FN-TR-37;  E-TR-37).  These  data 

were  used  to  supplement  the  data  obtained  from  this  investiga¬ 
tion  presented  in  Appendix  A. 

The  primary  objective  of  the  general  aggregate  study  was  a 
regional  evaluation  and  ranking  of  all  potential  aggregate 
sources.  Eight  data  points  from  the  general  aggregate  studies 
were  located  within  the  Cave  and  Steptoe  Valley  VSARS  area 
(Drawing  1).  These  data  supplied  specific  aggregate  information 
which  included  one  150-pound  sample  collected  for  limited 
laboratory  testing  (Appendix  A). 

S’  Ertac 
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Geologic  maps  produced  as  part  of  Ertec's  MX  Verification  pro¬ 
gram  were  an  initial  source  of  information  on  the  type  and 
extent  of  basin-fill  units  within  specific  valley  areas.  While 
the  Verification  studies  were  not  specifically  designed  to 
generate  aggregate  information,  much  of  the  data  collected  is 
applicable  to  the  evaluation  of  aggregates  in  the  valley.  Data 
from  five  trenches,  excavated  during  Verification  studies,  were 
used  in  the  evaluation  of  grain-size  gradations  in  the  study 
area  (Appendix  A).  Depths  of  the  selected  trenches  ranged  from 
9  to  12  feet  (2.7  to  3.7  m) . 

The  VSARS  program  required  aerial  and  ground  reconnaissance  of 
the  study  area  for  purposes  of  collecting  additional  information 
and  to  verify  conditions  determined  during  the  data  review. 
Included  in  the  50  field  station  data  stops  that  were  estab¬ 
lished  as  part  of  the  Cave  and  Steptoe  VSAR  studies  was  the 
collection  of  28  bulk  samples  for  additional  laboratory  testing. 
Coarse-  and  fine-aggregate  basin-fill  samples  were  collected  by 
sampling  stream  cuts  or  existing  man-made  exposures.  Crushed- 
rock  aggregate  samples  were  obtained  from  exposures  of  fresh  or 
slightly  weathered  in-place  rock  material  whenever  possible. 
The  weight  of  the  samples  collected  ranged  between  100  and  150 
pounds.  Hand  samples  were  collected  from  rock  units  for  office 
analyses.  In  addition,  field  observations  were  made  regarding 
the  general  accessibility  and  minability  of  the  potential 
basin-fill  and  crushed-rock  aggregate  sources  examined  at  the 
field  station  data  stops. 
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Identification  of  basin-fill  materials  in  all  field  studies 
followed  ASTM  D  2488-69,  Description  of  Soils  (Visual-Manual 
Procedure),  and  the  Unified  Soil  Classification  System  (Appen¬ 
dix  C).  Rock  identification  followed  procedures  described  in 
the  Quarterly  of  the  Colorado  School  of  Mines  (Travis,  1955)  and 
Standard  Investigative  Nomenclature  of  Constituents  of  Natural 
Mineral  Aggregates  (ASTM  C  294-69). 

2.3  DATA  ANALYSIS 

Geologic  and  engineering  criteria  were  used  in  the  evaluation  of 
potential  aggregate  sources  within  the  study  area.  These  were 
supplemented  by  laboratory  analysis  of  selected  samples  during 
the  valley-specific  aggregate  testing  program  (Table  1).  Coarse 
aggregate  is  defined  as  predominantly  plus  0.185  inch  (4.75  mm) 
fine  gravel  to  boulder  basin-fill  material.  Fine  aggregate  is 
defined  as  less  than  0.375  inch  (9.5  mm)  and  predominantly  less 
than  0.185  inch  (4.75  mm),  but  greater  than  0.0029  inch  (0.074 
mm),  coarse  to  fine  sand  basin-fill  material.  The  abrasion, 
soundness,  and  alkali  reactivity  results  were  considered  the 
most  critical  laboratory  tests  for  determining  the  use  and 
acceptablity  of  a  potential  aggregate  source. 

2.4  PRESENTATION  OF  RESULTS 

Results  of  the  study  are  presented  in  text,  tables,  appendices, 
and  two  1:125,000  scale  maps.  Drawing  1  presents  the  location 
of  all  data  sites  within  the  study  area.  Drawing  2  presents 
the  location  of  all  VSARS  laboratory  sample  collection  sites; 
all  potential  basin-fill  and  rock  aggregate  sources  within  the 
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ASTM  C— 88;  SOUNDNESS  BY  USE  OF  MAGNESIUM 
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study  area;  and  the  classification  of  all  potential  aggregate 
sources  according  to  proposed  aggregate  use  and  type  (Section 
2.5). 

Geologic  unit  symbols  utilized  in  Drawing  2  relate  to  standard 
geological  nomenclature  whenever  possible.  Undifferentiated 
basin-fill  deposits  and  rock  units  were  established  primarily  to 
accommodate  accuracy  of  data  and  map  scale  and  may  contain  de¬ 
posits  which  could  supply  significant  quantities  of  high-quality 
materials.  \  conversion  table  to  relate  these  geologic  symbols 
to  the  geoletjic  unit  nomenclature  used  in  Ertec  Verification 
studies  is  ce .&:•  *ined  in  Appendix  E. 

All  contacts  which  represent  distinct  boundaries  between  geo¬ 
logic  units  are  shown  as  solid  lines  in  Drawing  2.  The  contacts 
are  dashed  where  the  data  were  extrapolated  beyond  the  limits  of 
the  source  data  or  where  accuracy  of  the  data  may  be  question¬ 
able.  Local  small  deposits  of  one  geologic  unit  may  be  found  in 
close  association  with  a  larger  deposit  of  a  different  geologic 
unit.  Due  to  the  reconnaissance  level  of  the  field  investiga¬ 
tion  or  map-scale  limitations,  these  smaller  deposits  could  not 
be  depicted  on  the  aggregate  resources  map  and  have  been  com¬ 
bined  with  the  more  prevalent  material.  Similarly,  potential 
aggregate  source  classifications  are  preliminary  and  may  contain 
lesser  amounts  of  material  of  another  use  or  type.  Therefore, 
all  classification  lines  are  dashed  and  delimit  the  best  aggre¬ 
gate  evaluations  possible  at  this  level  of  investigation.  In 
cases  of  highly  variable  rock  or  basin-fill  units  and  limited 
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aggregate  tests,  boundaries  could  not  be  drawn  and  individual 
sample  information  is  presented  in  Drawing  2. 

Appendix  A  contains  tables  summarizing  the  basic  data  collected 
during  Ertec's  supplemental  field  investigations,  the  results  of 
Ertec's  supplemental  testing  programs,  and  existing  test  data 
gathered  from  various  outside  sources.  Also  included  in  the 
appendices  are  an  explanation  of  caliche  development  (Appendix 
B),  the  Unified  Soil  Classification  System  (Appendix  C),  photo¬ 
graphs  of  typical  aggregate  sources  within  the  Cave  and  Steptoe 
valleys  study  area  (Appendix  D),  and  a  geologic  unit  cross- 
reference  table  (Appendix  E). 

2.5  PRELIMINARY  CLASSIFICATION  OF  POTENTIAL  AGGREGATE  SOURCES 

A  system  was  developed  to  preliminarily  classify  all  potential 

aggregate  sources  in  the  study  area.  This  classification  is 

designed  to  present  potential  sources  of  coarse,  fine,  coarse 

and  fine  (multiple  source),  and  crushed-rock  aggregate  types 

within  a  valley-specific  area  (Drawing  2)  based  on  potential 

aggregate  use  (Table  2).  Concrete  aggregate  parameters,  as 

stated  in  ASTM  C33-78,  are  the  principal  consideration  since 

materials  suitable  for  use  as  concrete  aggregates  are  generally 

acceptable  for  use  as  road-base  material.  Therefore,  the  three 

classifications  described  below  are  based  primarily  on  results 

of  the  abrasion,  soundness,  and  alkali  reactivity  tests. 

Potentially  suitable  concrete  aggregate  or  road-base 
material  sourcei^  Coarse  and  crushed-rock  aggregates 
which  either  passed  abrasion,  soundness,  and  alkali 
reactivity  tests  or  passed  abrasion  and  soundness 
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tests  and  were  not  tested  for  alkali  reactivity;  fine 
aggregates  which  either  passed  soundness  and  alkali 
reactivity  tests  or  passed  soundness  tests  and  were 
not  tested  for  alkali  reactivity. 

Class  II  Possibly  unsuitable  concrete  aggregate/  potentially 
suitable  road-base  material  source.  Coarse,  fine, 
and  crushed-rock  aggregates  which  either  failed  the 
soundness  and/or  alkali  reactivity  tests  or  were 
classified  only  by  field  visual  observations  or  other 
test  data. 

Class  III  Unsuitable  concrete  aggregate  or  road-base  material 
source si  Coarse  and  crushed-rock  aggregates  which 
failed  the  abrasion  test  and  were  excluded  from  fur¬ 
ther  testing.  Pine  and  occasionally  coarse  aggregates 
composed  of  significant  amounts  of  clay-  and  silt¬ 
sized  particles. 

Sources  not  specifically  identified  as  Class  I,  II,  or  III  from 
the  three  critical  test  results  or  clay-  and  silt-sized  particle 
content  are  designated  as  Class  II  sources.  All  classifications 
are  preliminary  as  additional  field  reconnaissance,  testing,  and 
case  history  studies  needed  to  confirm  adequacy,  delimit  areal 
boundaries,  and  define  exact  physical  and  chemical  character¬ 
istics. 


The  following  publications/sources  were  used  in  defining  the 
three  use  classifications: 


1.  ASTM  C33-78A  Standard  Specifications  for  Concrete  Aggregate; 

2.  SSPWC  Part  II  Construction  Sections  200-1.1,  1.4,  1.5,  and 
1.7; 

3.  Literature  applicable  to  concrete  aggregates; 

4.  Industrial  producers  of  concrete  aggregates;  and 

5.  Consultants  in  the  field  of  concrete  aggregates. 
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3.0  GEOLOGIC  SETTING 

3.1  PHYSIOGRAPHY 

The  study  area  lies  entirely  within  the  Great  Basin  physio¬ 
graphic  subprovince  (Fenneman,  1946).  Primary  physiographic 
features  are  controlled  by  block  faulting  which  has  produced 
uplifted  north-south  trending  mountain  ranges  and  intervening 
down-dropped  alluvial  basins. 

Cave  and  southern  Steptoe  valleys  are  the  basins  within  the 
study  area.  They  are  bounded  on  the  west  by  the  Egan  Range  and 
on  the  east  by  the  Schell  Creek  and  Duck  Creek  ranges.  Eleva¬ 
tions  of  the  basins  range  from  approximately  6000  feet  (1829  m) 
in  both  valleys  to  7000  feet  (2134  m)  in  Cave  Valley  and  approx¬ 
imately  7400  feet  (2256  m)  in  Steptoe  Valley. 

Drainage  in  Cave  Valley  is  internal  into  the  Cave  Valley  playa. 
Shoreline  features  in  Cave  Valley  indicate  that  the  maximum 
Pleistocene  lake  level  elevation  was  approximately  6140  feet 
(1871  m) .  Steptoe  Valley  drainage  is  open  to  the  north. 

3.2  LOCATION  AND  DESCRIPTION  OF  GEOLOGIC  UNITS 

Geologic  units  representing  all  eras  of  geologic  time  are  pre¬ 
sent  within  the  study  area.  In  general,  the  sedimentary  rock 
units  shown  in  Drawing  2  are  Paleozoic,  the  volcanics  are  late 
Mesozoic  and  Cenozoic,  while  the  basin-fill  material  is  Ceno- 
zoic. 

Paleozoic  rocks  are  present  throughout  a  large  portion  of  the 
area  and  consist  of  limestone  and  dolomite  with  lesser  amounts 
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of  quartzite,  sandstone,  siltstone,  and  shale.  Major  exposures 
are  located  along  both  sides  of  the  study  area  in  the  Egan, 
Schell  Creek,  and  Duck  Creek  ranges. 

Mesozoic  and  Cenozoic  volcanic  rocks  crop  out  within  the 
mapped  area.  They  consist  predominantly  of  ash-flow  and  air- 
fall  tuffs  and  lava  flows  of  dacitic  to  rhyolitic  composition. 
These  rocks  are  exposed  in  the  Egan  and  Schell  Creek  ranges. 
Intrusive  igneous  rocks  of  dioritic  composition  are  present  in 
the  southern  part  of  the  study  site  in  the  southern  Schell  Creek 
Range. 

Cenozoic  alluvial  deposits  unconformably  overlie  older  units  and 
consist  of  late  Tertiary  fanglomerate  and  Quaternary  alluvial 
fan,  older  lacustrine,  and  stream-channel  and  terrace  deposits. 
The  late  Tertiary  f anglomerates  and  Quaternary  older  lacustrine 
deposits  are  exposed  in  Cave  Valley.  Alluvial  fan  deposits  are 
extensive  and  widespread  throughout  the  study  area. 

These  geologic  units  have  been  grouped  into  seven  rock  units  and 
four  basin-fill  units  for  use  in  discussing  potential  aggregate 
sources.  Grouping  of  these  units  is  based  on  similarities  in 
physical  and  chemical  properties  and  map-scale  limitations.  The 
resulting  units  allow  for  simplicity  of  discussion  and  presen¬ 
tation  without  altering  the  conclusions  of  this  study.  Due  to 
differences  in  the  geologic  data  base  used  in  compiling  Draw¬ 
ing  2  (Lincoln  County  geologic  map  in  the  south  and  White  Pine 
County  geologic  map  in  the  north),  slight  differences  exist  in 
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the  grouped  geologic  units.  These  will  be  mentioned  in  the 
following  text  where  appropriate. 

3.2.1  Rock  Units 

Geologic  rock  units  were  grouped  into  the  following  seven  cate¬ 
gories  (Drawing  2):  quartzite  (Qtz),  limestone  (Ls),  dolomite 
(Do),  carbonate  rocks  undifferentiated  (Cau),  sedimentary  rocks 
undifferentiated  (Su),  granitic  rocks  (Gr),  and  volcanic  rocks 
undifferentiated  (Vu). 

3.2. 1.1  Quartzite  -  Qtz 

Four  quartzite  units  are  present  in  the  study  area.  They  are 
the  Precambrian  McCoy  Creek  Group,  the  Cambrian  Prospect  Moun¬ 
tain  Quartzite,  the  Ordovician  Eureka  Quartzite,  and  the 
Mississippian  Scotty  Wash  Quartzite.  The  McCoy  Creek  Group  is 
exposed  only  within  the  Egan  Range  in  the  northern  part  of  the 
mapped  area.  The  unit  consists  of  thick-bedded,  medium-grained, 
gray  to  olive  quartzite  with  lesser  amounts  of  dolomite  and 
mica-schist.  The  Prospect  Mountain  crops  out  in  the  Egan  Range, 
near  the  northern  boundary  of  the  study  area,  in  the  Duck  Creek 
Range,  and  in  the  Schell  Creek  Range  near  the  center  of  the 
study  area.  It  is  predominantly  medium-  to  thick-bedded,  fine- 
to  medium-grained,  pinkish-gray  quartzite  with  locally  inter- 
bedded  shale.  The  Eureka  Quartzite  is  located  throughout  the 
area  and  consists  of  thin-  to  thick-bedded,  fine-  to  medium¬ 
grained,  white  to  reddish-brown  vitreous  orthoquartzite  with 
some  interbedded  sandstone  and  shale  near  the  base  and  top  of 
the  formation.  With  the  exception  of  a  sampled  outcrop  in 
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in  northern  Cave  Valley,  the  Eureka  Quartzite  was  mapped  with 
the  underlying  Pogonip  Group  (Ls)  in  White  Pine  County.  The 
Scotty  Wash  Quartzite  is  mapped  in  the  Egan  Range  only  within 
Lincoln  County.  It  consists  of  thin-  to  medium- bedded,  reddish- 
brown  quartzitic  sandstone  with  local  shale  beds. 

3. 2. 1.2  Limestone  -  Ls 

Limestone  is  a  carbonate  rock  that  comprises  much  of  the  Paleo¬ 
zoic  section.  Mapped  units  in  the  study  area  consist  of  Cam¬ 
brian  Pole  Canyon  Limestone,  undifferentiated  middle  and  upper 
Cambrian  rocks,  Ordovician  Pogonip  Group  (includes  Eureka 
Quartzite  in  White  Pine  County),  Mississippian  Joana  (mapped 
with  Devonian  and  Mississippian  clastic  [Su]  units  in  White  Pine 
County),  Pennsylvanian  Ely,  and  Permian  undifferentiated  lime¬ 
stones  (Pennsylvania  and  Permian  limestone  units  are  undiffer¬ 
entiated  and  mapped  together  in  White  Pine  County).  These  units 
are  exposed  throughout  the  area  and  are  typically  hard,  thin-  to 
very  thick-bedded,  fine-  to  coarse-grained,  light-  to  dark-gray 
limestone  with  interbedded  sandstone,  siltstone,  shale,  chert, 
and  dolomite. 


3. 2. 1.3  Dolomite  -  Do 

Dolomite  is  a  carbonate  rock  with  high  magnesium  content  that  is 
found  extensively  within  the  Paleozoic  section.  Units  mapped  as 
dolomite  include  the  Ordovician  Ely  Springs,  Silurian  Laketown, 
and  Devonian  Sevy  and  Simonson  dolomites.  Dolomite  is  exposed 
throughout  the  area  and  is  typically  medium  to  thick  bedded, 
fine  to  coarse  grained,  medium  to  dark  gray  with  interbedded 
sandstone,  siltstone,  shale,  chert,  and  limestone. 
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3. 2. 1.4  Carbonate  Rocks  Undifferentiated  -  Cau 
Undifferentiated  carbonate  rock  units  were  mapped  where  complex, 
interbedded  sequences  of  limestone  and  dolomite  were  present  or 
where  map  scale  prevented  delineation  of  individual  carbonate 
rock  units.  The  Devonian  Guilmette  Formation  is  mapped  as  an 
undifferentiated  carbonate  rock  unit  within  the  study  area.  It 
is  exposed  in  all  mountain  ranges  and  consists  of  medium-  to 
thick-bedded,  fine-  to  medium-grained,  medium-  to  dark-gray 
limestone  and  dolomite  with  interbedded  chert  and  sandstone. 

3. 2. 1.5  Sedimentary  Rocks  Undifferentiated  -  Su 
Undifferentiated  sedimentary  rocks  were  mapped  where  interbedded 
sandstone,  siltstone,  shale,  limestone,  and  dolomite  are  ex¬ 
posed.  The  highly  interbedded  nature  of  these  units  prevents 
separation  into  individual  rock  types.  These  units  are  exposed 
throughout  the  study  area  and  consist  of  Cambrian  Pioche  and 
Patterson  Pass  shales  (in  Lincoln  County  only),  Mississippian 
Chainman  Shale  (in  Lincoln  County),  undifferentiated  Devonian 
and  Mississippian  rocks  (in  White  Pine  County),  the  upper  sand¬ 
stone  member  of  the  Pennsylvanian  Ely  Limestone,  and  the  Permian 
Rib  Hill  Sandstone,  Arcturus  Formation,  and  Park  City  Group. 
These  units  are  typically  variegated,  thin-bedded  shale  and 
siltstone  or  fine-  to  medium-grained,  yellow  to  brown  calcareous 
sandstone  with  interbedded  limestone. 

In  addition,  late  Tertiary  fanglomerates  in  northern  Cave  Valley 
are  also  mapped  as  undifferentiated  sedimentary  units.  These 
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units  are  typically  moderately  we 11- indurated,  silica-cemented, 
poorly  bedded  conglomerate  and  sandstone. 


3. 2. 1.6  Granitic  Rocks  -  Gr 

Granitic  rocks  are  exposed  only  in  the  southern  Schell  Creek 
Range  near  the  southern  boundary  of  the  study  area.  This  unit 
is  a  medium-  to  coarse-grained,  brownish-gray  dioritic  intru¬ 
sive  composed  predominantly  of  feldspar  and  lesser  amounts  of 
quartz  and  mafic  minerals. 

3. 2. 1.7  Volcanic  Rocks  Undifferentiated  -  Vu 

Tertiary  and  locally  Cretaceous  undifferentiated  volcanic  rocks 
occur  extensively  throughout  the  study  area.  These  rocks  con¬ 
sist  of  a  variety  of  interlayered  volcanic  ash-flow  and  air-fall 
tuffs  and  lava  flows.  Composition  ranges  from  dacitic  to  rhyo¬ 
litic.  Individual  rock  units  have  not  been  delineated  separ¬ 
ately  because  of  complex  lithology  and  map-scale  limitations. 

3.2.2  Basin-fill  Units 

Pour  basin-fill  units  were  mapped  within  the  study  area.  These 
consist  of  older  lacustrine  (Aol),  alluvial  fan  (Aaf),  stream- 
channel  and  terrace  (Aal),  and  undifferentiated  alluvial  (Au) 
deposits.  Grain-size  designations  have  been  assigned  to  basin- 
fill  units  in  the  Verification  mapped  areas.  Basin-fill  units 
which  have  high  silt  and/or  clay  content  are  considered  unsuit¬ 
able  aggregate  sources  (Class  III)  and  will  not  be  discussed. 
These  unsuitable  materials  are  present  in  active  playa,  and  some 
alluvial  fan  and  older  lacustrine  deposits  generally  located 
near  the  valley  center. 
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3.2.2. 1  Older  Lacustrine  Deposits  -  Aol 

Older  lacustrine  deposits  are  mapped  only  in  Cave  Valley  (lo¬ 
cally  small  playa  deposits  may  be  present  throughout  the  study 
area  within  other  mapped  units).  The  deposits  n  Cave  Valley 
are  exposed  over  a  large  area  in  the  southern  part  of  the 
valley.  Older  lacustrine  deposits  at  an  elevation  of  approxi¬ 
mately  6140  feet  (1871  m)  are  typically  shoreline  features 
composed  of  poorly  graded,  moderately  well-stratified,  loose  to 
medium-dense  sand  with  gravel  and  silt.  Deposits  within  the 
valley  center  are  generally  poorly  graded,  moderately  well- 
stratified,  stiff,  sandy  silt  and  clay. 

3. 2. 2. 2  Alluvial  Fan  Deposits  -  Aaf 

Alluvial  fans  are  present  in  both  Cave  and  Steptoe  valleys  and 
form  the  most  extensive  basin-fill  deposit  in  the  study  area. 
They  are  moderately  well-  to  poorly  graded,  poorly  stratified 
sandy  gravel  and  gravelly  sand  composed  of  subangular  to  angular 
clasts.  Alluvial  fans  are  generally  coarse-grained  near  the 
mountain  front  and  fine-grained  near  the  basin  center.  Com¬ 
position  of  surrounding  source  rock  strongly  controls  the  tex¬ 
tural  properties  of  alluvial  fan  deposits.  Pans  derived  from 
quartzite  and  carbonate  rocks  show  a  greater  range  of  gradation 
(boulders  to  clay),  whereas,  fans  derived  from  volcanic  and 
granitic  sources  are  predominantly  sand.  Caliche  development 
(Appendix  B)  ranges  from  none  to  Stage  III,  depending  on  fan 
age,  composition,  and  gradation. 
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3. 2. 2. 3  Stream-Channel  and  Terrace  Deposits  -  Aal 
Stream-channel  and  terrace  deposits  are  widespread  throughout 
the  study  area  although  most  are  too  small  to  depict  at  the 
1:125,000  map  scale  of  Drawing  2.  Mapped  deposits  are  present 
along  significantly  large  ephemeral  drainages  and  are  typically 
poorly  graded,  moderately  well-stratified  silt  and  sand  with 
some  gravel,  cobbles,  and  boulders.  Locally  these  units  may  be 
predominantly  gravel. 

3. 2. 2. 4  Alluvial  Deposits  Undifferentiated  -  Au 
Undifferentiated  alluvial  deposits  consist  of  combinations  of 
basin-fill  units  that  were  not  delineated  and/or  mapped  in  the 
northern  Steptoe  Valley  study  area  during  Verification  studies. 
Undifferentiated  alluvial  deposits  in  this  area  are  unstrati¬ 
fied  to  stratified  mixtures  of  boulders,  cobbles,  gravel,  sand, 
silt,  and  clay  derived  from  a  variety  of  rock  sources. 
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4.0  POTENTIAL  AGGREGATE  SOURCES 


Based  on  the  results  of  field  visual  observations  and  laboratory 
testing,  basin-fill  material  was  first  subdivided  into  categor¬ 
ies  based  on  gradation  (i.e.,  coarse,  fine,  and  multiple  sources 
[coarse  and  fine]).  The  material  was  then  classified  as  belong¬ 
ing  to  one  of  the  three  use  catagories  (Section  2.5).  Coarse 
aggregate  (gravel  to  boulders)  included  material  predominantly 
retained  on  the  No.  4  sieve  (0.185  inch  [4.75  mm]).  Fine  aggre¬ 
gate  (predominantly  sand)  includes  material  entirely  passing  the 
3/8-inch  sieve  (0.375  inch  [9.5  mm]),  almost  entirely  passing 
the  No.  4  sieve  (0.187  inch  [4.75  mm]),  and  retained  on  the  No. 
200  sieve  (0.0029  inch  [0.074  mm]).  Rock  units  were  classified 


only  into  the  three  use  catagories. 

Classification  boundaries  (Drawing  2)  of  basin-fill  aggregate 
sources  were  generalized  and  will  require  additional  studies  to 
accurately  define  their  location.  Boundaries  of  identified 
crushed-rock  sources  are  based  on  the  areal  extent  of  the  geo¬ 
logic  formations  tested  (i.e.,  Eureka  Quartzite,  Laketown  Dolo¬ 
mite)  and  not  on  the  aggregate  geologic  unit  (i.e.,  Qtz,  Do) 
described  in  Section  3.2.1. 


4. 1  BASIN-FILL  SOURCES 

4.1.1  Coarse  Aggregate 

4. 1.1.1  Potentially  Suitable  Concrete  Aggregate  or  Road- 
Base  Material  Sources  -  Class  I 

Class  I  coarse  aggregate  sources  are  located  predominantly  in 
alluvial  fan  deposits  in  Steptoe  Valley  and  alluvial  fan  and 
older  lacustrine  deposits  in  Cave  Valley. 
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Major  Class  I  coarse  aggregate  sources  are  located  in  alluvial 
fan  deposits  (Aafs,  Aaf)  along  the  east  and  west  sides  of  the 
central  and  northern  Steptoe  Valley  study  area  (Drawing  2). 
These  deposits  in  Steptoe  Valley  are  typically  moderately 
graded,  poorly  to  moderately  well-stratif ied,  loose  to  medium- 
dense  sandy  gravel  with  some  local  silty  gravel.  Clasts  are 
subangular  to  subrounded  limestone  with  lesser  amounts  of  dolo¬ 
mite  and  quartzite.  Percentage  of  sand-sized  material  in  tested 
samples  ranges  from  23  to  50  percent.  Laboratory  test  results 
indicate  acceptable  abrasion  and  soundness  losses  and  potential 
alkali  reactivity  results  (where  tested)  were  innocuous.  Over¬ 
burden  is  generally  less  than  3  feet  (0.9  m)  thick  and  consists 
of  slightly  cemented  soils  (Stage  I  and  II  caliche).  Access  and 
minability  are  good  to  very  good  at  the  tested  sites.  Bounda¬ 
ries  of  these  source  areas  are  tentative  and  will  require 
additional  studies  for  accurate  delineation. 

Alluvial  fan  deposits  (Aafs)  along  the  eastern  flank  of  the 
Egan  Range  in  southern  Cave  Valley  are  a  Class  I  coarse  aggre¬ 
gate  source.  These  deposits  are  moderately  graded,  poorly  to 
moderately  well-stratified,  medium-dense  sandy  gravel  with  30  to 
42  percent  sand  in  tested  samples.  Subangular  to  subrounded 
clasts  of  limestone  predominate.  Laboratory  tests  show  accept¬ 
able  abrasion  and  soundness  test  results.  Potential  alkali 
reactivity  test  results  were  innocuous.  Overburden  consists  of 
3  to  6  feet  (0.9  to  1.8  m)  of  soil  with  Stage  I  caliche  develop¬ 
ment.  Access  and  minability  are  good  to  very  good. 
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Older  lacustrine  deposits  (Aols)  in  southern  Cave  Valley  are 
also  a  Class  1  coarse  aggregate  source.  Tested  samples  indicate 
these  deposits  are  poorly  to  moderately  graded,  moderately  well- 
stratified,  loose  to  medium-dense  sandy  gravel  with  subrounded 
clasts  of  limestone  and  dolomite.  Acceptable  abrasion  and 
soundness  test  results  were  obtained,  but  potential  alkali 
reactivity  was  not  tested.  Overburden  generally  consists  of 
3  feet  (0.9  m)  of  soil  with  Stage  I  caliche  development.  Access 
and  minability  are  considered  good. 

A  stream  channel  and  terrace  deposit  (Aalf)  in  southern  Steptoe 
Valley  was  also  found  to  be  a  Class  I  coarse  aggregate  source. 
The  area  sampled,  a  coarse-grained  deposit  which  was  localized 
within  generally  a  finer-grained  stream-channel  deposit,  was 
moderately  to  well-graded,  moderately  well  stratified,  medium- 
dense  sandy  gravel.  The  clasts  were  subrounded  and  the  deposit 
consisted  of  34  percent  sand-sized  particles.  Acceptable  abra¬ 
sion  and  soundness  losses  were  reported  but  potential  alkali 
reactivity  was  not  tested.  Overburden  consists  of  3  feet 
(0.9  m)  of  soil  with  Stage  I  caliche  development.  Access  and 
minability  are  very  good.  Boundaries  for  this  unit  could  not  be 
drawn  from  the  field  reconnaissance  and  limited  laboratory 
testing  and  will  require  additional  field  studies  for  accurate 
delimitation. 

Although  additional  investigations  will  be  necessary,  deposits 
bordering  Class  I  and  possibly  Class  II  rock  may  qualify  as 
Class  I  coarse  aggregate  sources. 
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4. 1.1. 2  Possibly  Unsuitable  Concrete  Aggregate/Potentially 
Suitable  Road-Base  Material  Sources  -  Class  II 

Two  Class  II  coarse  aggregate  sources  were  identified  by  test 
results.  They  are  located  in  alluvial  fan  deposits  (Aafs)  and 
undifferentiated  alluvial  deposits  (Au)  in  the  northern  portion 
of  the  Steptoe  Valley  study  area.  These  deposits  are  typically 
moderately  to  well-graded,  moderately  well-  to  well-stratified, 
loose  to  medium-dense  sandy  gravel  with  subangular  to  subrounded 
clasts  of  limestone  and/or  sandstone.  Sand-sized  material 
ranges  from  25  to  35  percent  in  tested  samples.  The  alluvial 
fan  sample  showed  acceptable  abrasion  test  results  but  unaccept¬ 
able  soundness  losses.  The  undifferentiated  alluvial  deposit 
sample  had  acceptable  abrasion  and  soundness  values  but  had 
deleterious  potential  alkali  reactivity  results.  Overburden  is 
generally  less  than  3  feet  (0.9  m)  and  consists  of  poorly 
developed  soil  with  Stage  II  to  III  caliche  development.  Access 
and  minability  are  very  good. 

Additional  Class  II  coarse  aggregate  sources  mapped  in  Drawing  2 
will  require  further  investigation  for  accurate  delineation. 
Class  II  coarse  aggregate  sources  should  also  be.  available  in 
alluvial  fan  (Aaf),  older  lacustrine  (Aol)  and  undifferentiated 
alluvial  (Au)  deposits  near  Class  I  and  Class  II  carbonate  or 
quartzitic  rocks. 

4. 1.1. 3  Unsuitable  Concrete  Aggregate  or  Road-Base 
Material  Sources  -  Class  III 


Mo  unsuitable  coarse  aggregate  sources  were  identified  by 
laboratory  testing  in  the  study  area  during  the  valley-specific 
investigation. 


4.1.2  Fine  Aggregate 

4. 1.2.1  Potentially  Suitable  Concrete  Aggregate  or  Road- 
Base  Material  Sources  -  Class  I 

Class  1  fine  aggregate  sources  are  located  in  alluvial  fan  (Aaf, 
Aafs)  and  undifferentiated  alluvial  (Au)  deposits  along  the 
western  margin  of  the  Duck  Creek  Range  in  Steptoe  Valley.  The 
alluvial  fan  deposits  are  also  mapped  as  a  Class  I  coarse  aggre¬ 
gate  source  (Section  4. 1.1.1)  and  are  therefore  multiple  sources 
(Drawing  2).  These  deposits  are  poorly  to  moderately  graded, 
moderately  well-stratified,  loose  to  medium-dense  sandy  gravel 
with  predominantly  subangular  clasts  of  limestone,  dolomite,  and 
quartzite.  Gravel  proportions  range  from  45  to  74  percent  of 
the  tested  deposits.  Laboratory  results  for  fine  aggregates 
indicate  acceptable  standards  for  soundness  and  alkali  reac¬ 
tivity  (two  samples  were  found  to  be  potentially  deleterious). 
Over-burden  consists  of  less  than  3  feet  (0.9  m)  of  soil  with 
Stage  I  and  II  caliche  development.  Access  and  minability  are 
very  good.  Boundaries  of  this  source  area  are  tentative,  and 
further  investigations  will  be  necessary  for  more  accurate  def¬ 
inition. 

The  Class  I  fine  aggregate  source  located  in  the  undifferen¬ 
tiated  alluvial  deposit  (Au)  in  the  northern  portion  of  the 
Steptoe  Valley  study  area  consists  of  moderately  graded,  well- 
stratified,  loose  to  medium-dense  sandy  gravel  with  subangular 
to  subrounded  clasts  of  limestone.  Where  sampled,  gravel 
comprises  63  percent  of  the  deposits.  Acceptable  soundness 
losses  were  obtained  but  the  sample  had  potentially  deleterious 
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alkali  reactivity  results.  Overburden  consists  of  2  feet 
(0.6  m)  of  soil  with  Stage  II  and  III  caliche  development. 
Access  and  minability  are  very  good.  Limits  of  this  source 
could  not  be  defined  without  further  investigations. 

Although  no  other  Class  I  fine  aggregate  sources  were  identified 
from  laboratory  tests  within  the  study  area,  field  observations 
indicate  that  additional  Class  I  fine  aggregate  sources  may 
exist  adjacent  to  Class  I  and/or  Class  II  crushed-rock  sources. 

4. 1.2. 2  Possible  Unsuitable  Concrete  Aggregate/Potentially 
Suitable  Road-Base  Material  Sources  -  Class  II 

Widespread  Class  II  fine  aggregate  sources  were  identified  from 
test  results  in  most  types  of  basin-fill  deposits  (Aaf,  Aol , 
Aal)  within  the  study  area.  Tested  samples  failed  to  meet  ac¬ 
ceptable  Class  I  standards  for  soundness  and/or  alkali  reactiv¬ 
ity.  The  physical  properties,  composition,  and  source  of  these 
samples  vary  widely.  They  are  typically  poorly  to  moderately 
graded,  moderately  well-stratified,  medium-dense  sandy  gravel 
composed  of  subangular  to  subrounded  clasts  of  carbonate  and/or 
volcanic  rocks.  Most  Class  II  fine  aggregate  sources  are  asso¬ 
ciated  with  Class  I  coarse  aggregate  sources  (Section  4.1. 1.1). 
Field  observations  and  laboratory  test  data  for  the  sources  are 
presented  in  Appendix  A. 

Class  II  fine  aggregate  sources  are  typically  located  in  allu¬ 
vial  fan  (Aaf)  and  older  lacustrine  (Aol)  deposits  basinward  of 
Class  I  and  Class  II  rock  sources  and  should  be  available  from 
most  Class  I  and  Class  II  basin-fill  areas  depicted  in  Drawing 
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4. 1.2. 3  Unsuitable  Concrete  Aggregate  or  Road-Base 
Material  Sources  -  Class  III 

Class  III  fine  aggregate  sources  are  located  in  the  central  val¬ 
ley  basins  and  are  comprised  predominantly  of  older  lacustrine, 
recent  playa,  and  to  a  lesser  degree,  alluvial  fan  and  stream- 
channel  and  terrace  deposits  (Drawing  2).  These  sediments  are 
typically  interbeeded  medium-dense  fine  sand  and  soft  to  stiff 
silt  and  clay.  Locally,  this  mapped  unit  may  contain  appreci¬ 
able  sand  and/or  gravel  or  may  covery  coarser-grained  deposts  in 
the  subsurface. 


4.2  CRUSHED-ROCK  SOURCES 

4.2.1  Potentially  Suitable  Concrete  Aggregate  or  Road-Base 
Material  Sources  -  Class  I 

Class  I  crushed-rock  aggregate  sources  are  widespread  through¬ 
out  the  area.  Major  exposures  are  located  in  the  Egan,  Schell 
Creek,  and  Duck  Creek  ranges.  These  sources  consist  predomi¬ 
nantly  of  Paleozoic  carbonate  and  clastic  rocks.  Mapped  units 
consist  of  undifferentiated  carbonate  rocks  (Cau)  from  the  Guil- 
mette  Formation;  limestone  (Ls)  from  the  Pogonip  Grounp,  the 
Joana,  Ely,  and  undifferentiated  Pennsylvania  and  Permian 
limestones,  and  undifferentiated  upper  Cambrian  rocks;  Laketown, 
Sevy,  and  Simonson  dolomites  (Do);  and  Prospect  Mountain, 
Eureka,  and  Scotty  Wash  quartzites  (Qtz).  Granitic  rock  (Gr)  is 
an  additional,  but  limited  Class  I  crushed-rock  source. 

The  Devonian  Guilmette  Formation  (Cau)  is  exposed  within  moun¬ 
tain  ranges  throughout  the  mapped  area.  The  Guilmette  consits 
of  hard,  think-  to  thick-bedded,  fine-  to  medium-grained,  medium- 
gray,  interbedded  limestone  and  dolomite.  Laboratory  tests 
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indicate  acceptable  standards  for  abrasion  and  soundness,  but 
samples  were  not  tested  for  potential  alkali  reactivity.  Simi¬ 
lar  results  were  obtained  in  Dry  Lake  (FN-TR-37-a) ,  White  River 
(FN-TR-37-c) ,  Hamlin  (FN-TR-37-d ) ,  and  Garden  and  Coal  (E-TR- 
37-i)  valleys.  Splitting  characteristics  are  favorable  for 
crushing,  and  accessibility  and  minability  are  good  to  very 
good. 

The  Ordovician  Pogonip  Group  (Ls)  is  also  exposed  throughout 
the  area.  It  is  typically  moderately  hard  to  hard,  thin-  to 
medium-bedded,  fine-grained,  medium-gray  limestone.  Acceptable 
test  results  were  obtained  for  abrasion,  soundness,  and  alkali 
reactivity.  Splitting  characteristics  are  poor  due  to  the 
thin-bedded  nature  of  much  of  the  formation.  Accessability  and 
minability  are  generally  good. 

The  Pennsylvanian  Ely  Limestone  (Ls)  is  mapped  as  a  separate 
Class  I  source  in  Lincoln  County  but  is  combined  with  the  Class 
I  undifferentiated  Pennsylvanian  and  Permian  limestone  (Ls)  in 
White  Pine  County.  The  Ely  is  a  hard,  thin-  to  medium-bedded, 
fine-grained,  medium-gray  limestone  with  favorable  splitting 
characteristics.  Tested  samples  exceed  Class  I  standards  for 
abrasion  and  soundness.  However,  this  unit  was  not  tested  for 
alkali  reactivity.  Similar  test  results  were  reported  from  Ely 
Limestone  samples  collected  in  Dry  Lake  (FN-TR-37-a) ,  Hamlin 
( FN-TR-37-d) ,  Lake  (FN-TR-37-f ) ,  and  Garden  and  Coal  (E-TR-37-i) 
valleys.  Access  and  minability  are  generally  good. 
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Undifferentiated  upper  Cambrian  rocks  (Ls)  and  the  Hississippian 
Joana  Limestone  (Ls)  are  also  mapped  as  Class  I  crushed-rock 
sources.  These  units  were  not  tested  in  this,  study  but  were 
tested  in  nearby  VSARS  study  area  (Dry  Lake,  FN-TR-37-a;  Lake, 
FN-TR-37-f;  and  Garden  and  Coal,  E-TR-37-i)  and  found  to  meet 
Class  I  standards.  Only  limited  and  scattered  exposures  of  the 
upper  Cambrian  rocks  exist  within  the  area.  The  Joana  is  mapped 
separately  only  in  Lincoln  County  and  is  combined  with  Devonian 
and  Mississippian  clastic  units  (Su)  in  White  Pine  County. 

The  Silurian  Laketown  Dolomite  (Do)  is  exposed  throughout  the 
area  but  is  most  abundant  in  Cave  Valley.  The  unit  consists  of 
hard,  thin-  to  medium-bedded,  fine-grained,  dark-gray  to  gray- 
brown  dolomite.  Laboratory  tests  show  acceptable  Class  I 
abrasion  and  soundness  results.  The  sample  was  not  tested  for 
potential  alkali  reactivity.  The  Laketown  also  exceeded  Class  I 
laboratory  standards  in  Lake  (FN-TR-37-f)  and  Garden  and  Coal 
(E-TR-37-i)  valleys.  Splitting  characteristics,  accessability , 
and  minability  are  good. 

The  Devonian  Sevy  and  Simonson  dolomites  (Do)  were  not  tested 
within  the  study  area  but  are  mapped  as  Class  I  crushed-rock 
aggregate  sources  on  the  basis  of  test  results  from  other  nearby 
VSARS  areas  (Dry  Lake,  FN-TR-37-a;  Hamlin,  FN-TR-37-dj  and 
Garden  and  Coal,  E-TR-37-i).  These  units  are  typically  hard, 
thin-  to  thick-bedded,  fine-grained,  light-  to  dark-gray  dolo¬ 
mite  with  favorable  splitting  characteristics.  Accessability 
and  minability  are  good  throughout  most  of  the  area. 
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The  Cambrian  Prospect  Mountain  Quartzite  (Qtz)  is  exposed  in  the 
central  part  of  the  study  area  within  the  Schell  Creek  Range  and 
in  the  northern  part  within  the  Duck  Creek  and  Egan  ranges.  The 
Prospect  Mountain  is  hard  to  very  hard,  thick-bedded,  medium¬ 
grained,  purplish-red  to  light-brown  quartzite  with  only  moder¬ 
ately  favorable  splitting  characteristics.  Abrasion  and  sound¬ 
ness  tests  indicate  acceptable  losses.  The  sample  was  not 
tested  for  alkali  reactivity.  Similar  test  results  were  ob¬ 
tained  in  Lake  Valley  ( FN-TR-37-f ) .  Access  and  minability  are 
generally  good. 

The  Ordovician  Eureka  Quartzite  (Qtz)  is  erposed  in  isolated 
outcrops  throughout  the  area.  In  Lincoln  County,  the  Eureka 
is  mapped  separately  as  a  Class  I  quartzite  (Qtz).  However, 
in  White  Pine  County,  the  Eureka  is  combined  with  the  Pogonip 
Group  (Ls),  a  Class  I  limestone.  (In  northern  Cave  Valley, 
a  Eureka  Quartzite  outcrop  was  tested  and  mapped  separately 
based  on  field  investigations).  The  Eureka  is  a  hard-  to  very 
hard,  thin-  to  thick-bedded,  fine-  to  medium-grained,  white 
to  reddish-brown,  vitreous  quartzite  with  favorable  splitting 
characteristics.  Abrasion  and  soundness  losses  met  Class  I 
standards.  No  alkali  reactivity  tests  were  performed.  Class 
I  laboratory  test  results  were  also  obtained  from  White  River 
(FN-TR-37-c)  and  Garden  and  Coal  (E-TR-37-i),  however,  excessive 
abrasion  losses  were  obtained  from  a  sample  in  Dry  Lake  (FN-TR- 
37-a).  Accessability  and  minability  vary  from  poor  to  good  de¬ 
pending  on  location  and  exposure. 
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The  Mississippian  Scotty  Wash  Quartzite  (Qtz)  is  exposed  only 
within  the  Egan  Range  in  west-central  Cave  Valley.  This  unit 
thins  to  the  north  and  is  not  present  in  the  northern  part  of 
the  study  area.  The  Scotty  Wash  consists  of  moderately  hard  to 
hard,  thin-  to  medium-bedded,  medium-grained,  reddish-brown 
quartzitic  sandstone.  Abrasion  and  soundness  losses  were  high 
(Appendix  A)  but  within  Class  I  limits.  Potential  alkali 
reactivity  tests  were  not  performed.  Splitting  characteristics, 
accessibility,  and  minability  are  considered  good. 

Granitic  rock  (Gr)  in  the  Schell  Creek  Range  in  the  extreme 
southern  part  of  Cave  Valley  was  sampled  and  found  to  be 
a  Class  I  crushed-rock  source.  The  unit  is  hard,  moderately 
well-jointed,  medium-  to  coarse-grained,  brownish-gray  diorite. 
Abrasion,  soundness,  and  alkali  reactivity  test  results  meet 
Class  I  requirements.  Splitting  characteristics  are  favorable 
and  access  and  minability  are  very  good. 

The  Permian  Arcturus  Formation  (Su)  is  exposed  throughout 
the  Steptoe  Valley  area.  It  is  a  moderately  hard  to  hard,  thin- 
bedded,  light-gray,  sandy  limestone  and  yellow  calcareous 
sandstone.  A  sample  from  a  limestone  bed  in  the  Egan  Range  met 
acceptable  Class  I  results  for  abrasion,  soundness,  and  alkali 
reactivity.  The  lithologic  variability  of  the  Arcturus  and  the 
undifferentiated  mapping  of  the  arcturous  and  the  Rib  Hill 
Sandstone  in  much  of  Steptoe  Valley  prevents  the  delineation  of 
this  unit  as  a  Class  I  source.  Further  investigations  will 
be  necessary  to  accurately  define  Class  I  boundaries  of  this 
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formation.  Splitting  characteristics  are  good  but  access  and 
minability  vary  from  poor  to  good  depending  on  location. 

4.2.2  Possible  Unsuitable  Concrete  Aggregate/Potentially 
Suitable  Road-Base  Material  Sources  -  Class  II 

A  Class  II  crushed-rock  source  was  identified  in  the  Permian 

Park  City  Group  (Su)  in  the  Schell  Creek  Range  near  southern 

Steptoe  Valley.  The  sampled  unit  consists  of  hard,  thin-  to 

thick-bedded,  fine-grained  limestone  with  moderate  splitting 

characteristics.  Acceptable  abrasion  and  soundness  results  were 

obtained  but  the  sample  had  deleterious  alkali  reactivity  test 

results.  Access  and  minability  are  poor  to  good. 

The  remainder  of  rock  units  mapped  as  Class  II  in  Drawing  2  were 
classified  only  by  field  visual  observations.  The  predominant 
units  are  the  Precambrian  McCoy  Creek  Group  (Qtz),  the  Cambrian 
Pole  Canyon  Limestone  (Ls)  and  Patterson  Pass  Shale  (Su),  the 
Mississippian  Chainman  Shale  (Su),  undivided  Devonian  and 
Mississippian  rocks  (Su),  the  sandstone  member  (Su)  of  the 
Pennsylvanian  Ely  Limestone,  the  Permian  unnamed  limestone  (Ls), 
the  Rib  Hill  and  Arcturus  formations  (Su),  the  undifferentiated 
volcanic  rocks  (Vu),  and  the  Tertiary  fanglomerate  (Su). 

4.2.3  Unsuitable  Concrete  Aggregate  or  Road-Base  Material 
Sources  -  Class  III 

No  Class  III  crushed-rock  sources  were  identified  by  laboratory 
testing  within  the  study  area  during  this  investigation. 
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5.0  CONCLUSIONS 


Results  of  the  valley-specific  aggregate  investigation  indicate 
that  sufficient  supplies  of  potentially  good-  to  high-quality 
(Class  I  and  II)  basin-fill  and  crushed-rock  aggregate  materials 
are  available  within  the  Cave  and  Steptoe  valleys  study  area  to 
meet  construction  requirements  of  the  MX  system  (Drawing  2). 

5. 1  POTENTIAL  BASIN-FILL  AGGREGATE  SOURCES 

5.1.1  Coarse  Aggregate 

Extensive  Class  I  coarse  aggregate  deposits,  listed  in  order  of 
potential  suitability,  have  been  identified  within  the  following 
areas: 

a.  Alluvial  fan  deposits  (Aafs,  Aaf)  along  the  east  and  west 
sides  of  the  central  and  northern  Steptoe  Valley  study 
area; 

b.  Alluvial  fan  deposits  (Aafs)  in  southern  Cave  Valley;  and 

c.  Older  lacustrine  deposits  (Aols)  in  southern  Cave  Valley. 

Field  observations  indicate  additional  sources  of  Class  I  coarse 
aggregates  may  be  available  in  alluvial  fan  (Aaf)  or  older 
lacustrine  (Aol)  deposits  adjacent  to  the  rock/alluvium  contact 
of  Class  I  and/or  Class  II  crushed-rock  sources. 

Potentially  suitable  Class  II  coarse  aggregate  sources  are 
widespread  in  the  study  area.  They  are  typically  located  within 
alluvial  fan  (Aaf),  older  lacustrine  (Aol),  and  undifferentiated 
alluvial  (Au)  deposits  flanking  Class  I  and/or  Class  II  rock 


sources 
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5.1.2  Fine  Aggregate 

While  most  coarse  aggregate  sources  will  supply  quantities  of 
fine  aggregate  either  from  the  natural  deposits  or  during  pro¬ 


cessing,  Class  I  fine  aggregate  (multiple)  sources  were  identi¬ 


fied  in  alluvial  fan  (Aaf,  Aafs)  and  undifferentiated  alluvial 


(Au)  deposits  in  the  northeastern  Steptoe  Valley  study  area. 


Further  field  reconnaissance  would  be  required  to  identify  and 
delineate  additional  Class  I  fine  aggregate  sources.  However, 
based  on  field  observations,  potential  sources  may  exist  in 
alluvial  fan  (Aaf)  and  older  lacustrine  (Aol)  deposits  derived 
from  Class  I  and/or  Class  II  rock  sources. 


Extensive  Class  II  fine  aggregate  sources  are  generally  found 
basinward  of  most  Class  I  and  Class  II  rock  units. 


5.2  POTENTIAL  CRUSHED-ROCK  AGGREGATE  SOURCES 

Class  I  crushed-rock  sources  are  generally  exposed  throughout 

the  study  area.  The  most  suitable  units  are: 

a.  Undifferentiated  carbonate  rocks  (Cau)  from  the  Guilmette 

Formation; 

b.  Limestone  (Ls)  from  the  Pogonip  Group,  the  Joana  and  Ely 

limestones,  and  undifferentiated  upper  Cambrian,  Pennsyl¬ 

vanian,  and  Permian  rocks; 

c.  Dolomite  (Do)  from  the  Laketown,  Sevy,  and  Simonson  dolo¬ 

mites; 

d.  Quartzite  (Qtz)  from  the  Prospect  Mountain,  Eureka,  and 
Scotty  Wash  quartzites;  and 

e.  Granitic  rock  (Gr)  in  southern  Cave  Valley. 


Other  rock  units  (i.e.,  quartzite,  limestone,  dolomite,  and 
undifferentiated  carbonate  or  sedimentary  units)  within  the 
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study  area  may  provide  significant  quantities  of  Class  I  crushed 
rock.  Undifferentiated  volcanic  units  exhibit  greater  variabil¬ 
ity  but  may  produce  localized  Class  I  crushed-rock  aggregates 
sources.  The  majority  of  the  rock  units  within  the  study  area 
can  be  expected  to  meet  Class  II  requirements. 
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APPENDIX  A 

ERTEC  WESTERN  FIELD  STATION  AND  SUPPLEMENTARY 
TEST  DATA  AND  EXISTING  TEST  DATA  SUMMARY  TABLES 
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EXPLANATION  OF  ERTEC  WESTERN 
FIELD  STATION  AND  SUPPLEMENTARY 
TEST  DATA 


Ertec  Western  field  stations  were  established  at  locations 


throughout  the  valley-specific  study  area  where  detailed  de¬ 
scriptions  of  potential  basin-fill  or  rock  aggregate  sources 
were  recorded  (Drawing  1).  All  field  observations  and  labora¬ 
tory  test  data  on  samples  collected  at  selected  stations  are 
presented  in  Table  A-1  .  Data  entries  record  conditions  at 
specific  field  station  locations  that  have  been  generalized  in 
the  text  and  Drawing  2.  Detailed  explanations  for  the  column 


headings  in  Table  A-1  are  as  follows: 


Column  Heading 


Map  Number 


Field  Station 


Location 


Explanation 

This  sequentially  arranged  numbering  system 
was  established  to  facilitate  the  labelling 
of  Ertec  Western  field  station  locations 
and  existing  data  sites  on  Drawing  1  and  to 
list  the  correlating  information  on  Tables 
A-1  and  A-2  in  an  orderly  arrangement. 

Ertec  Western  field  station  data  are  com¬ 
prised  of  information  collected  during: 

o  The  Valley-Specific  Aggregate  Resources 
Study;  sequentially  numbered  field 
stations  were  completed  by  two  investiga¬ 
tive  teams  (A  and  B). 

o  The  general  aggregate  investigation  in 
Utah  (UGS). 

o  The  Verification  study  in  Cave  and  Step- 
toe  valleys;  trench  data  (CV-T  or  SO-T) 
were  restricted  to  information  below  the 
soil  horizon  3  to  6  feet  (1  to  2  m). 

Lists  major  physiographic  or  cultural  fea¬ 
tures  in/or  near  field  stations  or  existing 
data  in  which  sites  are  situated. 
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Column  Headinq 

Explanation 

Geologic  Unit 

Generalized  basin-fill  or  rock  geologic 
units  at  field  station  or  existing  data 
locations.  Thirteen  classifications, 

emphasizing  age  and  lithologic  distinctions, 
were  developed  from  existing  geologic  maps 
to  accommodate  map  scale  of  Drawing  2. 

Material 

Description 

Except  in  cases  where  soil  or  rock  samples 
were  classified  on  laboratory  results,  the 
descriptions  are  based  on  field  visual 
observations  utilizing  the  Unified  Soil 
Classification  System  (see  Appendix  C  for 
detailed  USCS  information). 

Field  Observations 

Boulders 

and/or 

Cobbles, 

Percent 

The  estimated  percentage  of  boulders  and 
cobbles  is  based  on  an  appraisal  of  the  en¬ 
tire  deposit.  Cobbles  have  an  average  diam¬ 
eter  between  3  and  12  inches  (8  and  30  cm); 
boulders  have  an  average  diameter  of 
12  inches  (30  cm)  or  more. 

Gravel 

Particles  that  will  pass  a  3-inch  (76-mm) 
and  are  retained  on  No.  4  (4.75  mm)  sieve. 

Sand 

Particles  passing  No.  4  sieve  and  retained 
on  No.  200  (0.075  mm)  sieve. 

Fines 

Silt  or  clay  soil  particles  passing  No. 
200. 

Plasticity 

(Index) 

Plasticity  index  is  the  range  of  water 
content,  expressed  as  percentage  of  the 
weight  of  the  oven-dried  soil,  through  which 
the  soil  is  plastic.  It  is  defined  as  the 
liquid  limit  minus  the  plastic  limit.  Field 
classification  followed  standard  descrip¬ 
tions  and  their  ranges  are  as  follows: 

None  -  Nonplastic  (NP)  (PI,  0-4) 

Low  -  Slightly  plastic  (PI,  4  -  15) 

Medium  -  Medium  plastic  (PI,  15  -  30) 

High  -  Highly  plastic  (PI,  >  31) 

Hardness 

A  field  test  to  identify  materials  that  are 
soft  or  poorly  bonded  by  estimating  their 
resistance  to  impact  with  a  rock  hammer; 
classified  as  either  soft,  moderately  hard, 
hard,  or  very  hard. 
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Column  Headinc 


Explanation 


Weathering 


Changes  in  color,  texture,  strength,  chemi¬ 
cal  composition  or  other  properties  of  rock 
outcrops  or  rock  particles  due  to  the  action 
of  weather;  field  classified  as  either  fresh 
or  slight(ly),  raoderate( ly ) ,  or  very  weath¬ 
ered. 


Deleterious 

Materials 


Substances  potentially  detrimental  to  con¬ 
crete  performance  that  may  be  present  in 
aggregate;  includes  organic  impurities, 
low-density  material,  (ash,  vesicules, 
pumice,  cinders),  amorphous  silica  (opal, 
chert,  chalcedony),  volcanic  glass,  caliche 
coatings,  clay  coatings,  mica,  gypsum, 
pyrite,  chlorite,  and  friable  materials, 
also,  aggregate  that  may  react  chemically  or 
be  affected  chemically  by  other  external 
influences. 


Laboratory  Test  Data 

Sieve  1 

Analysis  t 

( ASTM  C  136)  c 


The  determination  of  the  proportions  of  par¬ 
ticles  lying  within  certain  size  ranges  in 
granular  material  by  separation  on  sieves  of 
different  size  openings;  3-inches,  1  1/2- 
inches,  3/4-inch,  3/8-inch,  No.  4,  No.  8, 
No.  16,  No.  30,  No.  50,  No.  100  and  No. 
200. 


No.  8,  No.  Asterisked  entries  used  No.  10,  No.  20, 

16,  No.  30,  No.  40,  and  No.  60  sieves,  respectively. 

No.  50 

Abrasion  Test  A  method  for  testing  abrasion  resistance  of 
(ASTM  C  131)  an  aggregate  by  placing  a  specified  amount 
in  a  steel  drum  (the  Los  Angeles  testing 
machine),  rotating  it  500  times,  and  deter- 
ming  the  material  worn  away. 


Soundness 

Test 

(ASTM  C  88) 
CA,  FA 


CA  -  Coarse  Aggregate 
FA  ■  Fine  Agregate 

The  testing  of  aggregates  to  determine  their 
resistance  to  disintegration  by  saturated 
solutions  of  magnesium  sulfate.  It  fur¬ 
nishes  information  helpful  in  judging  the 
soundness  of  aggregates  subject  to  weather¬ 
ing  action,  particularly  when  adequate 
information  is  not  available  from  service 
records  of  the  material  exposed  to  actual 
weathering  conditions. 


ar  Ertac 


FN-TR-37- j 


Column  Headinc 


Specific 
Gravity  and 
Absorption 
(ASTM  C  127 
and  128) 

Alkali 
Reactivity 
(ASTM  C  289) 


Aggregate  Use 


Explanation 

Methods  to  determine  the  Bulk  Specific  Grav¬ 
ity  ,  Bulk  SSD  Specific  Gravity  (Saturated  - 
Surface  Dry  Basis),  and  Apparent  Specific 
Gravity  and  Absorption  '  as  defined  in  ASTM 
El 2-70  and  ASTM  C  125,  respectively. 

This  method  covers  chemical  determination  of 
the  potential  reactivity  of  an  aggregate 
with  alkalies  in  Portland  cement  concrete  as 
indicated  by  the  amount  of  reaction  during 
24  hours  at  80*C  between  1  N  sodium  hydrox¬ 
ide  solution  and  aggregate  that  has  been 
crushed  and  sieved  to  pass  a  No.  50  (300  m) 
sieve  and  be  retained  on  a  No.  100  (150  m) 
sieve. 

I  *  Class  I;  potentially  suitable  concrete 
aggregate  and  road-base  material 
source 

II  *  Class  II;  possibly  unsuitable  concrete 
aggregate/potentially  suitable  road- 
base  material  source 

III  ■  Class  III;  unsuitable  concrete  aggre¬ 
gate  or  road  base  material  source 
c  «  coarse  aggregate 
f  »  fine  aggregate 
f/c  ■  fine  and  coarse  aggregate 
cr  »  crushed  rock 

All  sources  not  specifically  identified  as 
Class  I,  II,  or  III  from  the  abrasion, 
soundness,  or  alkali  reactivity  tests  or  the 
content  of  clay-  and  silt-sized  particles, 
are  designated  as  Class  II  sources. 


s  Ertac 


MAP  NUMBER 


E-TR-371 


8 

9 

10 

11 

12 

13 

14 


FIELD 

STATION 

LOCATION 

GEOLOGIC 

UNIT 

MATERIAL 

DESCRIPTION 

uses 

SYMBOL 

CV-A1 

Cave  Valley 

Gr 

Diorite  Intrusive 

CV-A2 

Cave  Valley 

Aols 

Sandy  Gravel 

GW-GM 

CV-A3 

Schell 

Creek  Range 

Do 

Dolomite 

CV-A4 

Schell 

Creek  Range 

Cau 

Dolomite 

CV-A5 

Schell 

Creek  Range 

Do 

Dolomite 

CV-A6 

Schell 

Creek  Range 

DO 

Dolomite 

CV-A7 

Schell 

Creek  Range 

Qtz 

Quartzite 

CV-A8 

Bgan  Range 

DO 

Dolomite 

CV-A9 

Cave  Valley 

LS 

Limestone 

CV-AT'O ' 

Egan  Range 

QtZ 

Quartzite 

CV-A11 

Egan  Range 

Ls 

Limestone 

CV-A12 

Cave  Valley 

Aafs 

Sandy  Gravel 

GW-GM 

CV-A13 

Bgan  Range 

Vu 

Quartz  Latite 

CV-A14 

Cave  Valley 

LS 

Limestone 

c/» 


V)  o 


o 

ac 

LU 

-fife. 


OISTRII 

MATERII 

THAN 

— m 


t a 


PLASTICITY 


FIELD  OBSERVATIONS 


HARDNESS 

WEATHERING 

DELETERIOUS 

MATERIALS 

Hard 

Slight 

10«  Biotite 

Minor  Caliche 

Hard 

Slight 

Hone 

Hard 

Slight 
to  Mod. 

Calcite  Veins 

Hard 

Slight 

None 

Hard 

Slight 

None 

Very 

Hard 

Slight 

Locally  Brecciated 

Hard 

Slight 

None 

Hard 
to  Very 
Hard 

Slight 

<5%  Chert, 

<5%  Low  Density 
Sandstone 

Hard 
to  Hod. 

Slight 

Same  Interbedded 
Shale 

Hard 

Slight 

5-10%  Chert 

10%  Chert, 

5%  Low  Density 
Volcanics 

Mod. 

Mod. 

Low  Density 
Volcanics 

Mod.  to 
Hard 

Slight 

5-10%  Chert 

SIEVE  ANALYSIS.  PERCENT  PASSIN6  (ASTI  C  13 


3"  IV 


94.9  76.9  50.6  35.8  27.5  20.8  15.3  1 


LABORATORY  TEST  DATA 


*  n 

Mco  U 

1"  2 

S  to 

SOUNDNESS  TEST 
(AST*  C  88) 

— "  SPECIFIC  GRAVITY  AND  ABSORPTION 
(ASTM  C  127  ANO  C  126) 

ALKALI 
REACTIVITY 
(ASTM  C  289) 

wmwmmmi \w.\tmm 

4HK 

SPECIFIC  GRAVITY 

►—  2 
St 

SPECIFIC  GRAVITY 

•-2 

5? 

u  J 

So 
r  co 

CD 

PERCENT 

WEAR 

PERCEN 

T  LOSS 

BULK 

BULK 

SSO 

n 

BULK 

BULK 

SSO 

CA 

FA 

CA 

FA 

31 .8 

7.8 

2.51 

2.57 

2.68 

2.50 

Innocuous 

32.6 

6.9 

20.3 

30.6 

2.1 

; 

i 

; 

46.0 

15.7 

25.8 

8.8 

20.0 

2.39 

2.48 

2.62 

3.70 

2.32 

2.43 

2*61 

4.87 

Innocuous 

32.4 


1.3 


Innocuous 


ATORY  TEST  DATA 


SOUNDNESS  TEST 

(ASTH  C  88) 


SPECIFIC  GRAVITY  AND  ABSORPTII 
(ASTM  C  127  AND  C  128) 


SPECIFIC  GRAVITY 


I— 


SPECIFIC  GRAVITY 


ALKALI 
REACTIVITY 
(ASTM  C  289) 


PERCENT  LOSS 


2.51  2.57  2.68  2.50 


Innocuous 


6.9  20.3 


8.8  20.0  2.39  2.48  2.62  3.70  2.32  2.43  2.61  4.87  Innocuous 


Innocuous 


ERTEC  WESTERN  FIELD  STATION 
ANO  SUPPLEMENTARY  TEST  DATA 
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E-TR37j 


MAP  NUMBER 

FIELD 

STATION 

LOCATION 

GEOLOGIC 

UNIT 

MATERIAL 

DESCRIPTION 

uses 

SYMBOL 

15 

CV-A15 

Cave  Valley 

Su 

Conglomerate 

16 

CV-A16 

Egan  Range 

Cau 

Limestone  & 
Dolomite 

17 

CV-A17 

Cave  Valley 

Aaf  6 

Sandy  Gravel 

GW-GM 

18 

CV-A18 

Schell 

Creek  Range 

Qtz 

Quartzite 

19 

CV-A19 

Cave  Valley 

Aalf 

Silt  with  Sand 
&  Gravel 

ML 

20 

CV-A20 

Cave  Valley 

Su 

Conglomerate 

21 

CV-A21 

Schell 

Creek  Range 

Qtz 

Quartzite 

22 

DL-B2 

Schell 

Creek  Range 

Cau 

Limestone 

23 

S0-A1 

Egan  Range 

Su 

Limestone 

24 

S0-A2 

Egan  Range 

VU 

Dacitic  Ash-flow 
Tuff 

25 

SO-A3 

Steptoe 

Valley 

Aalf 

Sandy  Gravel 

GP-GM 

26 

S0-A4 

Steptoe 

Valley 

Aafs 

Sandy  Gravel 

GW-GM 

27 

S0-A5 

Steptoe 

Valley 

Aaf  s 

Gravelly  Sand 

SP-SM 

wp  . .  . . ltiiMJ 


(  FIELD  OBSERVATIONS 

- - - h 

; 

, 

>- 

H- 

U 

"  H- 

CO 

CO 

UJ 

a 

U9 

a: 

UJ 

DELETERIOUS 

MATERIALS 

SIEVE  ANALYSIS.  PERCENT  PASSING  (ASTM  C  136) 

-J 

a- 

«c 

UJ 

3" 

IV 

V 

NO. 

30 

UK 

Mod. 

Mod. 

5%  Volcanics, 

Chert 

i 

; 

: 

Hard 

Slight 

Calcite  veins 

None 

5-10%  Chert 

100 

97.4 

85.6 

68.9 

49.2 

32.9 

21.6 

15.7 

11.6 

9.3 

Hard 
to  very 

Slight 

None 

■ 

Hard 

Low 

70%  Silt 

Mod. 

Mod, 

70%  Low  Density 
volcanic  Clasts 

Hard 
to  Very 

Slight 

None 

Hard 

Very 

Hard 

Slight 

None 

Mod. 

Slight 

Marly,  Shaley 

Hard 

Slight 
to  Mod. 

25%  Biotite 

None 

Minor  Caliche 

93.2 

84.7 

73.0 

58.8 

43.5 

33.5 

24.8 

19.2 

15.0 

12.3 

None 

5%  Chert,  5%  Low 
Density  Sandstone 

92.5 

85.9 

74.9 

57.1 

42.1 

32.3 

22.1 

15.5 

11.0 

8.2 

None 

Minor  Caliche 

100 

97.2 

84.6 

58.3 

35.9 

21.1 

14.2 

11.0 

■1 

L 


LABORATORY  TEST  DATA 


5  26.1 


SOUNDNESS  TEST 

(ASTM  C  88) 

PERCENT  LOSS 

CA 

FA 

1.0 

H 

17.7 

0.5 

2.0 

5.3 

22.5 

8.6 

20.6 

9.0 

24.8 

SPECIFIC  GRAVITY  AND  ABSORPTION 
(ASTM  C  127  AND  C  128) 


vmmmimtw 


SPECIFIC  GRAVITY 


BULK 


8.2  5.0  31.0  8.6  20.6  2.53  2.59  2.68  2.22  2.52  2.57  2.64 


ALKALI 
REACTIVITY 
(ASTM  C  289) 


TORY  TEST  DATA 


SOUNDNESS  TEST 
(ASTM  c  88) 


PERCENT  LOSS 


SPECIFIC  GRAVITY  ANO  ABSORPTION 
(ASTM  C  127  ANO  C  128) 


SPECIFIC  GRAVITY 


SPECIFIC  GRAVITY 


ALKALI 
REACTIVITY 
(ASTM  C  289) 


.2  17.7 


5.3  22.5 


Innocuous 


8.6  20.6  2.53  2.59  2.68  2.22  2.52  2.57  2.64  1.83  Innocuous 


9.0  24.8 
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FIELD 

STATION 


LOCATION 


GEOLOGIC 

UNIT 


MATERIAL 

DESCRIPTION 


a. 

STATION 

UNI  1 

28 

SO-A6 

Steptoe 

Valley 

Aafs 

29 

SO-A7 

Steptoe 

Valley 

Aafs 

30 

SO-B1 

Steptoe 

Valley 

Aaf 

31 

SO-B2 

Steptoe 

Valley 

Aaf 

32 

SO-B3 

Heusser 

Mountain 

Qtz 

33 

SO-B4 

Steptoe 

Valley 

Au 

34 

SO-B5 

Steptoe 

Valley 

Aaf 

35 

SO-B6 

Duck  Creek 
Range 

Ls 

36 

SO-B7 

Steptoe 

Valley 

Aaf 

37 

SO-B8 

Duck  Creek 
Range 

Do 

38 

SO-B9 

Duck  Creek 
Range 

Cau 

39 

SO-BIO 

Schell 

Creek  Range 

Su 

Silty  Gravel 
with  Sand 

Silty  Gravel 
with  Sand 

Sandy  Gravel 
Gravelly  Sand 

Quartzite 
Sandy  Gravel 
Sandy  Gravel 

Limestone 


Silty  Gravel 
with  Sand 

Limestone  6 
Dolomite 


Limestone 


Limestone 


uses 

SYMBOL 


GM 


GM 


GP-GM 


SP-SM 


GW 


GW-GM 


Ol 


*/> 


M  U 
<K  t— 
UJKZ 

O  O  LU 
— <  \  CJ 

3oge 

O  Z  UJ 


DISTRIBUTION  OF 
MATERIAL  FINER 
THAN  COBBLES. 
PERCENT 


40 


SO-B11 


Schell 
Creek  Rang 


Ls 


Limestone 


GRAVEL 


FIELD  OBSERVATIONS 


>- 

•— 

to 

to 

u 

LU 

o 

to 

oe 

< 

—1 

X 

O- 

Low 


None 


None 


Low 


None 


None 


None 


Hard 


Hard 


Hard 
to  Very 
Hard 


Hard 


Hard 


cs 


Slight 


Mod. 


Slight 


Slight 

Slight 


DELETERIOUS 


SIEVE  ANALYSIS.  PERCENT  PASSING  (ASTM  C  136) 


MATERIALS 

3" 

IV 

D 

3*" 

B 

5%  Chert 

100 

95.9 

88.8 

74.3 

55.1 

5*  Chert,  5%  Low 
Density  Material 

100 

97.4 

84.4 

55.4 

Caliche 

Chert 

None 

100 

90.4 

77.6 

61  .8 

47.9 

<5%  Shale 

100 

91  .4 

75.1 

55.1 

37.3 

Caliche 

Calcite  Veins 

too 

93.7 

80.0 

62.3 

48.7 

Caliche 

Chert 

Calcite  Veins, 
Mineralization 

None 

100 

; 

91  .5 

73.2 

54.9 

NO. 

8 

NO. 

16 

NO. 

30 

NO. 

50 

NO. 

100 

43.8 

34.8 

29.0 

24.4 

20.9 

41.2 

31 .0 

24.9 

20.8 

16.7 

37.0 

26.5 

18.8 

11.9 

8.3 

27.9  19.8  14.4  6.4  3.4 

34.0  23.5  18.3  14.3  11.2 

43.4  35.1  29.4  23.6  19.5 


Hard 


Slight 


Chert 


LABORATORY  TEST  DATA 


9  16.3  25.3 


SOUNDNESS  TEST 

(ASTM  C  88) 

PERCENT  LOSS 

CA 

FA 

m 

24.2 

11.4 

31 .5 

6.7 

20.2 

3.5 

9.8 

1.7 

10.9 

0.9 

5.6 

2.7 

1.4 

1.2 

SPECIFIC  GRAVITY  AND  ABSORPTION 
(ASTM  C  127  ANO  C  128) 


SPECIFIC  GRAVITY 


BULK 


SPECIFIC  GRAVITY 


BULK 


ALKALI 
REACTIVITY 
(ASTM  C  289) 


Deleterious 


Ilf/< 


Deleterious  Potentially  lie 
Deleterious  If 

Innocuous  Innocuous  Ic/f 


Innocuous  Innocuous  Ic/f 


ORY  TEST  OATA 


SPECIFIC  GRAVITY  AND  ABSORPTION 
_ (ASTM  C  127  AND  C  128) 


SPECIFIC  GRAVITY 


PERCENT  LOSS  BULK 

Ta  fa  bulk  SSO 


— iKMl&l  4)  l  «■! 


SPECIFIC  GRAVITY 


BULK 


ALKALI 
REACTIVITY 
(ASTM  C  289) 


11.4  31.5 


6.7  20.2 


3.5  9.8 


1.7  10.9  2.73  2.75  2.78  0.77  2.64  2.69  2.78  1.94  Innocuous  Innocuous  Ic/f 


.9  5.6  2.60  2.62  2.65  0.75  2.57  2.65  2.77  2.80  Innocuous  Innocuous  Ic/f 


Deleterious 


Ic 

Ilf 

Ic 

Ilf 

Ic 

Ilf 

Ilf/c 

Her 

Potentially 

lie 

Deleterious 

If 

Innocuous 

Ic/f 

Ilcr 

Innocuous 

Ic/f 

Ilcr 

Icr 

Ilcr 

Icr 

MX  SITING  INVESTIGATION 
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8  SEPT  81 
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MAP  NUMBER 

FIELD 

STATION 

LOCATION 

GEOLOGIC 

UNIT 

MATERIAL 

DESCRIPTION 

uses 

SYMBOL 

41 

S0-B12 

Steptoe 

Valley 

Aalg 

Sandy  Gravel 

GP-GM 

42 

S0-B13 

Steptoe 

Valley 

Aafs 

Sandy  Gravel 

GP-GM 

43 

S0-B14 

Egan 

Range 

Su 

Limestone 

44 

S0-B15 

Steptoe 

Valley 

Aafs 

Sandy  Gravel 

GP-GM 

45 

SO-B16 

Egan 

Range 

VU 

Rhyolitic  Ash- 
flow  Tuff 

46 

SO-B17 

Steptoe 

Valley 

Aafs 

Sandy  Gravel 

GP-GM 

47 

S0-B18 

Egan 

Range 

Su 

Limestone 

48 

SO-B19 

Egan 

Range 

VU 

Rhyolitic  Ash- 
flow  Tuff 

49 

SO-B20 

Bgan 

Range 

LS 

Limestone 

50 

SO-B21 

Bgan 

Range 

Aaf 

Sandy  Gravel 

GW 

51 

NV-R-39 

Schell 

Creek  Range 

Ls 

Limestone  with 
Inter bedded 
Dolomite 

52 

NV-R-40 

Steptoe 

Valley 

Au 

Sandy  Gravel 

GP 

53 

NV-R-41 

Steptoe 

Valley 

Au 

Sandy  Gravel/ 
Gravelly  Sand 

SP-SM/ 

GP-GM 

45  I  45  I  10 


FIELD  OBSERVATIONS 


I 


PLASTICITY 

HARDNESS 

WEATHERING 

DELETERIOUS 

MATERIALS 

None 

Friable  Sandstone 

&  Silt stone 

None 

Friable  Sand- 

stone,  Caliche 

Mod. 

Slight 

• 

Chert 

to  Hard 

to  Mod. 

None 

volcanic  Glass, 

Friable  Sandstone 

Mod. 

Mod. 

Low  Density 

volcanics.  Mica 

Low 

Caliche 

Hard 

Slight 

None 

Mod. 

Slight 

Low  Density 

to  Bard 

to  Mod. 

VOlcanics,  Mica 

Hard 

Slight 

Chert  (Locally 

Abundant) 

None 

Caliche 

Hard 

None 

10%  Volcanic 

Glass 

None 

15%  Volcanic 

Glass 

SIEVE  ANALYSIS.  PERCENT  PASSING  (ASTM  C  136) 


3”  IV  V 


■  I 


16  |  30  I  50  I  100 


95.2  86.1  65.2  43.5  30.6  26.1  22.2  18.9  14.3  9.8 


100  97.8  91.3  69.6  45.4  29.8  21.8  18.1  14.6  11.5 


94.0  75.9  57.8  39.0  26.3  18.4  11.2 


96.6  81.7  57.9  37.1  24.9  17.3  8.7 


LABORATORY  TEST  DATA 


PERCENT 

WEAR 


SOUNDNESS  TEST 

(ASTM  C  BB ) 


PERCENT  LOSS 


CA 


FA 


SPECIFIC  GRAVITY  AND  ABSORPTION 
(ASTM  C  127  ANO  C  1281 


SPECIFIC  GRAVITY 


BULK 


BULK 

SSO 


apparH 

ENT 


SPECIFIC  GRAVITY 


BULK 


BULK 

SSO 


APPARH 
ENT 


ALKALI 
REACTIVITY 
(ASTM  C  289) 


CA 


FA 


ca  uj 


9.0 


9.8 


1.7 


1 .5 


1.2 


7.2 


5.5 


9.2 


8.8 


3.5 


33.9 


25.4 


23.8 


28.6 


32.1 


25.1 


8.3 


15.3 


0.4 


6.8 


7.5 


2.4 


26.6 


28.6 


2.68 


2.70 


2.72 


0.55 


24.5 


28.2 


13.7 


Innocuous 


Innocuous 


Potentially 

Deleterious 


Ic 

Ilf 

iic/d 


Icr 


Ic 

Ilf 

Her 


Ic 

Ilf 

Ilccl 


lied 


lies 


Ic/I 


nci 


lied 


ilea 


TORY  TEST  DATA 


SOUNDNESS  TEST 

(«$TM  C  08) 


PERCENT  LOSS 


SPECIFIC  GRAVITY  AND  ABSORPTI 
(ASTN  C  127  ANO  C  128) 


SPECIFIC  GRAVITY 


ALKALI 
REACTIVITY 
(ASTM  C  269) 


iic/f 


Innocuous 


Innocuous  Potentially  Ic/f 
Deleterious 


Ilc/f 


Ilc/f 


MX  SITING  INVBmOATION 
DEPARTMENT  OF  THE  AM  FORCE 
•MO/AFRCE-MX 


ertec  western  field  station 

AND  SUPPLEMENTARY  TEST  DATA 
CAVE  AND  STEPTOE  VALLEYS,  NEVADA 


FIELD 

STATION 


LOCATION 


GEOLOGIC 


MATERIAL 


uses 


FIELD  OBSI 


54  NV-R-4  2  Egan  Range  Cau 


55  NV-R-4 3 


56  NV-H-3 1 


57  NV-H-3 2 


58  NV-H-3 3 


62  SO-T-1 


63  SO-T-3 


Egan  Range  Ls 

Duck  QtZ 

Cceek  Range 

Duck  Ls 

Creek  Range 

Heusser  Ls 

Mountain 


59  CV-T-t  Cave  Valley  Aafs 

60  CV-T-5  Cave  Valley  Aols 

61  CV-T-6  Cave  Valley  Aolf 


Step toe 
Valley 

Steptoe 

Valley 


Limestone 


Limestone 


Quartzite 


Limestone 


Limestone 


Sandy  Gravel 

Silty  Sand 

Silty  Sand 

Silty  Gravel 
with  Sand 

Gravelly  Sand 


PLASTICITY 


HARDNESS 


DELETERIOUS 

MATERIALS 


Chert 


Minor  Chert 


Calcite 


Calcite 


SIEVE  ANALYSIS.  PERCENT  PASSING  (ASTM  C  136) 


ir  * 


iBB  ill 


74.2  62.7  50.4  43.8  *37.8  *33.2  *28.8  *18.5  7.8  3.8 

100  *99.9  *99.0  *98.1  *92.4  66.5  39.7 

100  92.9  91.1  89.4  *85.5  *77.1  *64.3  *55.3  47.5  37.0 

100  87.0  67.9  49.0  *36.0  *27.7  *23.4  *20.3  18.2  14.1 


100  95.5  83.4  74.7  *59.1  *35.0  *19.6  *11.1  7.2 


ABRASION 

TEST 


LABORATORY  TEST  DATA 


E-TR-37-j 


A- 5 


EXPLANATION  OP  EXISTING  DATA 

Existing  data  pertaining  to  aggregates  were  extracted  from  the 
State  of  Nevada  Department  of  Highways.  These  reports  are  com¬ 
pilations  of  available  site  data  from  existing  files  and  records 
and  are  intended  to  accurately  locate,  investigate,  and  catalog 
materials  needed  for  highway  construction.  Explanations  for 
column  headings  which  appear  in  Table  A-2,  that  have  not  been 
previously  discussed  in  Table  A-1,  are  given  below: 


Column  Heading  Explanation 

Site  Number  State  of  Nevada  Department  of  Highways  pit 

or  site  number.  Locations  correspond  to  map 
numbers  listed  on  this  table  and  placed  in 
Drawing  1 . 

Soundness  Test  The  testing  of  aggregates  to  determine  their 

resistance  to  disintegration  by  saturated 
solutions  of  sodium  sulfate.  It  furnishes 
information  helpful  in  judging  the  soundness 
of  aggregates  subject  to  weathering  action 
particularly  when  adequate  information  is 
not  available  from  service  records  of  the 
material  exposed  to  actual  weathering 
conditions. 
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MATERIAL 
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Nevada 
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Department 

Nevada 
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Highway 

Valley 

Department 
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Aaf 


Sandy  Gravel 


Sandy  Gravel 
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ALKALI  REACTIVITY 
(AST*  C  289) 
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APPENDIX  B 

SUMMARY  OF  CALICHE  DEVELOPMENT 
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DIAGNOSTIC  CARBONATE  MORPHOLOGY 


STAGE  GRAVELLY  SOILS  NONGRAVELLY  SOILS 

I  Thin,  discontinuous  pebble  coatings  Few  filaments  or  faint  coatings 


n 


Continuous  pebble  coatings,  some 
interpebble  f i I  lings 


Few  to  abundant  nodules,  flakes, 
filaments 


m 

n 


Many  interpebble  fillings 

Laminar  horizon  overlying  plugged 
horizon 


Many  nodules  and  internodular 
fillings 

Laminar  horizon  overlying  plugged 
horizon 


STAGE 


GRAVELLY  SOILS 


NONGRAVELLY  SOILS 
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CAVE  AND  STEPTOE  VALLEYS,  STUDY  AREA  PHOTOGRAPHS 
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CAVE  AND  STEPTOE  VALLEYS 
STUDY  AREA  PHOTOGRAPH 


FIGURE  0-1 


E  TR-37) 
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Undifferentiated  Alluvial  Deposit  (Au)  in  northern  Steptoe  Valley; 
Class  n  coarse  /Class  I  fine  aggregate  source 
(Station  33). 
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FIOURE  0-2 
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Arcturus  Formation  (Su)  in  central  Egan  Range;  depicted 
limestone  bed  is  a  Class  I  crushed  rock  aggregate  source 
(Station  43). 
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FIGURE  0  4 
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ERTEC  WESTERN,  INC.,  GEOLOGIC  UNIT  CROSS  REFERENCE 
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GEOLOGIC  ERTEC  WESTERN  GENERAL  GEOLOGIC 
UNIT  SYMBOLS  UNIT  EXPLANATION 
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SCALE  1:  125 


POTENTIAL  AGGREGATE  SOURCES 


BASIN-FILL  UNITS  * 


|  AN  j  Stream  Chan net  and  Tsrraoe  Deposits 

i 

LAI) 

|  Aaf  |  Alluvial  Fan  Deposits 

(A5) 

j  Aoi  ]  Oldar  Lacustrine  Deposits 

(A4oJ 

(  Au  |  AluvM  Deposits  Undifferentiated 

ROCK  UNITS* 

|  Vu  1  Volcanic  Rock*  Undifferentiated 

(12  and/or  14) 

|  Gr  |  Granite  Rock 

(ID 

}  Qtt  |  Quartzite 

(M4  anchor  SD 

|  L*  |  Limestone 

(S3) 

]  Do  |  Dolomite 

<S2) 

|  cau  ]  Carbonate  Rock*  UndWarewtkM 

(S2) 

|  Su  ]  Sedimentary  Rooks  UndWtarentlatad 

(S) 

Clan  I  -  NplMy  Suitable  Comm  and  Pint  <Mu**>U  Type  Source) 
Oo0l**  Aflgaagata  or  Roid  ►  BaaatitaMM  Soutoa 


URGES 

Cfc»I-fc* W**t  Suitabla  Cnnhadfloak 

ObMP**  Aggnpits  or  Road  •  B«t  MatnM  Somw 


til  V*P  r0C*^rces 

Clan  II  —  Un»*ab»a  Coana.  Fina  anchor  QMhadRoak  ConoMa 
A**1*1* . tiafty  SuftaMaRoaMaMMaMHSowm 


Cowaa,  Fina  wafer  CAMhad  Rook  Conwwa 


V 

l  QU  | 

Quartzite 

(M4  and/or  SI) 

* 

Vs  \<  • 

- 

. 

. v  - ' 

l  Ul 

Limestone 

(S2) 

XT 

:: 

r  ; 

1  Oo  1 

Dolomite 

(sai 

■  ....  ' 

t 

v 

\Cm\ 

Cartxmete  Rocks  UndNfarentiitotl 

(S2) 

‘ 

i  s 

■ 

by  ■  i 

[  Su  | 

Sedimentary  Rocks  Undifferentiated 

(S) 

*  Rafarenoe  Appendix  E  for  Symbol  Explanation  and  Corapattai 
Mrt^typt(A^«KiG»^a^D«^nrt|pn(^ 

Aatg  Grata  ^df^ggiM»a*tS RSTinSW/  *"* 

endstaendforday  (f). 


- Geologic  Coqlec*  Dashed  Whg»  AppaMlmate 


Approximate  Copers  AggregMR  aita/or 
Road -fleet  Maflalt  Souroe  Boundary 


Verification  Study  Area 


sampled  and  tested  field  stations 


BASIN-PIU.  AGGREGATE  SAMPLE 
'•  COARSE  «c>  AND  FINE (fl 


CRUSHED  RQCK 
SAMPLE 


CLASSIPICATION 


O 

O 


▲ 

CLASS  I 

A 

CLASS  S 

A 

CLASS  B 

NflKb  SEE  CORRESPONDING  MAP  NUMBER  IN  APPENDIX  A  POR 
DETAILED  INFORMATION 
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